Discovering a Higgs boson at the LHC will address a major outstanding issue in particle physics but will also raise many new questions. A concerted effort to determine the couplings of this new state to other Standard Model fields will be of critical importance.
• new physics states, if present, are heavy and their effect at low-energy can be encoded by local operators in the chiral Lagrangian
• the EWSB dynamics possesses an (at least approximate) custodial symmetry
• there are no flavor-changing neutral currents mediated at tree-level by the Higgs.
The first assumption implies in particular that there are no new particles to which the Higgs boson can decay. It can be easily relaxed by including in the Lagrangian any new light state that should be discovered. The request of a custodial symmetry is strongly motivated by the absence of corrections to the ρ parameter measured at LEP and implies that the couplings of the Higgs to the W and the Z must be equal. Under these hypotheses, the interactions of a single Higgs-like scalar are characterized in terms of a set of parameters which describe the couplings to the SM fermions and the electroweak gauge bosons plus new contact interactions to a pair gluons or photons (as for example generated by loops of heavy scalar of fermionic top partners). Such a parameter space includes the SM as a specific point, and is sufficiently generic to describe scenarios where the Higgs-like scalar is not part of an SU (2) L doublet or is not even related to EWSB, as in the case of a light dilaton [5] . 2 In this paper we demonstrate how exclusive as opposed to inclusive analyses are much more powerful in determining the Higgs couplings in a model-independent approach. We will do so by focusing on the h → γγ channel, which is the most sensible in the case of a light Higgs boson. We will restrict, for simplicity, to the case in which single Higgs interactions can be parametrized in terms of only two independent parameters: the coupling to two gauge bosons, a = g hV V /g SM hV V , and the coupling to two fermions c = g hψψ /g SM hψψ . New contact interactions mediated by heavy new physics will be assumed to be small and to have a negligible impact on the Higgs phenomenology. In this simplified framework we make a first attempt to estimate the precision that the LHC can reach on a and c with 2012 data. Our results should be compared to previous studies on the measurement of the Higgs couplings, 2 By restricting to the case where the Higgs scalar is part of an SU (2) L doublet, so that the electroweak symmetry is linearly realized at high energies, the low-energy Lagrangian can be expanded in the usual series of operators with increasing dimension. In the case of a strongly-interacting light Higgs this formulation coincides with the SILH Lagrangian of Ref. [6] .
which include Refs. [7] [8] [9] [10] [11] [12] [13] and the more recent Refs. [14, 3, [15] [16] [17] [18] . Our exercise also illustrates how the experimental results can and should be reported in a model-independent fashion.
Exclusive Analysis of the h → γγ channel
The sensitivity of the search for the Higgs boson is enhanced when events are divided into categories with different signal-to-background ratios. This division is also helpful to discriminate among different Higgs production mechanisms. In this analysis we exploit this categorization to improve the constraints in the (a, c) plane compared to an inclusive analysis. We use the h → γγ decay since it is the most sensitive channel for a low mass Higgs, and choose m h = 120 GeV as benchmark value for our analysis. We adopt this value mostly because efficiencies and event yields are quite often reported for this choice of m h in the experimental papers.
We start from the CMS analyses described in Refs. [19, 20] . Three variables are used to divide events based on the kinematic properties of the γγ final state and the quality of the photon reconstruction. The first variable is the transverse momentum of the γγ system, p T (γγ), which identifies kinematic regions with smaller background contamination.
It also enhances the sensitivity to vector boson fusion (VBF) and associated production (VH) mechanisms, which typically produce a Higgs boson with larger p T (γγ) compared to those produced through gluon-guon fusion (GGF). The second variable, called R 9 , is related to the shape of the energy deposited by the photon candidates in the electromagnetic calorimeter and helps to separate events with converted photons. Finally, the third variable is the minimum pseudorapidity η of the two photons. Eight inclusive categories are defined according to the following criteria: p T (γγ) > 40 GeV and p T (γγ) < 40 GeV; large and small R 9 ; and whether both photons are in the central (barrel) region (|η| < 1.44) or at least one photon is in the endcap region (|η| > 1.44). Two additional exclusive categories are defined based on the presence of extra jets and leptons in the event, in order to increase the sensitivity to different production mechanisms. The first exclusive category (jj) includes events with two extra high-p T jets in the forward region in addition to the photon candidates, and is thus enriched with Higgs bosons produced via VBF [19] . The selection requires the leading (subleading) jet to have a minimum transverse momentum of 30 GeV (20 GeV).
The two selected jets need to be separated in pseudorapidity (|∆η jj | > 3.5), and to have a large invariant mass (m jj > 350 GeV). There is also the additional requirement that the difference between the average pseudorapidity of the two jets and the pseudorapidity of the diphoton system (i.e. the Higgs boson) has to be less than 2.5. The second exclusive category (1l) includes events with at least one extra lepton and is, therefore, more sensitive to Higgs candidates produced via associated production with a W/Z boson, which decays leptonically [20] . The lepton is required to be isolated and to have a transverse momentum larger than 20 GeV and a pseudorapidity which satisfies |η l | < 2.4.
We use the signal efficiencies and backgrounds estimates reported by CMS in [19] for the eight inclusive and jj categories, and in [20] for the 1l category. However, the analysis proposed in this paper requires the knowledge of the signal efficiencies and the expected backgrounds in each category relative to individual production mechanisms. This information is not available in the referenced CMS analyses and, therefore, has been estimated at the generator level and extrapolated from the published results.
Di-photon events are generated with MADGRAPH [21] interfaced to PYTHIA 8.130 [22] and are used to estimate the fraction of background with p T (γγ) above and below 40 GeV. This is done separately in each of the four categories defined by R 9 and the photon pseudorapidity. We assume this fraction to be the same also for the reducible background with at least one fake photon. This is a reasonable approximation since the reducible background is about 30% of the total. For the exclusive categories, we use the background reported in Ref. [19] for the jj class and Ref. [20] for the leptonic one. The final number of background events is obtained by performing a simple cut on m(γγ) around the Higgs mass (120 GeV), consistent with the expected CMS mass resolution, which corresponds to a ±3 GeV window for barrel-barrel photon categories and for the exclusive jj and leptonic categories, and a ±6 GeV window for photon categories with at least a photon in the endcap. The background is thus obtained by integrating the number of events estimated from data in these windows.
Since we want to scan the (a, c) plane, signal efficiencies for each category and for each of the different Higgs production mechanisms are needed. We use Montecarlo generators to determine these efficiencies. For gluon-gluon fusion and VBF we use POWHEG at next-toleading order (NLO) [23, 24] , while for VH we use PYTHIA at leading order (LO). The sum of the contributions from the different production mechanisms are then scaled to give the total number of Higgs events in the 4 photon categories and in the jj category as reported in [19] and in the leptonic category as reported in [20] . We assume that the efficiency of the m(γγ) cut described above is approximately 100% on the signal.
We derive our results for three different analyses:
-one with 4 categories based on R 9 and photon pseudorapidity variables, which makes no use of the p T (γγ) spectrum, as in [25] ;
-one with 8 categories based on R 9 , photon pseudorapidity and p T (γγ) variables to help discriminating between different production mechanisms, thanks to the harder p T (Higgs) in VBF and VH mechanisms compared to gluon-gluon fusion;
-one with 8 inclusive plus two exclusive (jj and 1l) categories, to fully exploit the physics potential.
A summary of the number of background and SM signal events expected per fb −1 is reported in Tab. 1 and Tab. 2 for the last two analyses. In the case of the 4-category analysis, the number of events in each of the R 9 and η classes is obtained from Tab. 2 by summing together the corresponding high and low p T (γγ) events. Starting from the number of signal events predicted in the SM for each production mode, the number of events for arbitrary couplings a, c is easily obtained by rescaling the Higgs production cross sections and partial decay rates, as detailed in the Appendix. For each category i, given the number of signal (n i s (a, c)), background (n i b ) and observed events (n i obs ), we construct a 2D posterior probability
following the Bayesian approach. 3 The total probability is then obtained as the product ) is modeled by a Poisson distribution, and we take a flat prior π(a, c) on the square −3 ≤ a, c ≤ +3 (vanishing outside) as done in Ref. [3] . The effect of systematic uncertainties on the signal is taken into account by letting the fraction of signal events in each category and from each production mode fluctuate. We do so by varying all the fractions with a single nuisance parameter θ s , so that n i s → n i s (1 + θ s ), except for the GGF fraction in the jj category which is varied with a different parameter θ GGF jj s . The total probability is then marginalized over θ s and θ
GGF jj s
, which are taken to be distributed with a truncated Gaussian with zero mean and standard deviation equal to respectively ∆θ s = 0.15 and ∆θ GGF jj s = 0.70. This corresponds to treating the systematic errors on the signal as 100% correlated in all categories and production modes, which is a reasonable approximation considering that the largest uncertainty comes from the theoretical prediction of the Higgs production cross sections, except for the GGF events in the jj category, whose largest uncertainty originates from the efficiency of the kinematic cuts applied [19] . We neglect all systematic uncertainties on the background.
To check that all assumptions, efficiency estimates and statistical analysis are reasonable 3 See for example Ref. [26] for a primer.
and robust, we derived the expected limits on the signal strength modifier considered by CMS and ATLAS, µ = σ × BR/(σ × BR) SM , in two different scenarios: in the SM hypothesis, where the limit is extracted with 4 categories to mimic the CMS analysis of [25] , and in the Fermiophobic (FP) scenario, where the limit is extracted with 8+2 categories to mimic the CMS analysis of [20] . To do so we set a = c = √ µ and n obs = n b in our likelihoods, and use a flat prior on µ for µ > 0 (zero otherwise) as adopted by ATLAS and CMS [27] . For a 120 GeV Higgs we find the following 95% expected limits: µ 95% = 1.4 for the SM case, to be compared with 1.6 reported by CMS; µ 95% = 0.36 for the FP case, to be compared with 0.30 reported by CMS. Both estimates are in reasonable agreement with the official value, considering the approximations done in our method. The looser limit in the FP case is probably due to the use of two p T (γγ) categories instead of the full 2D fit approach (m(γγ) vs p T (γγ)) performed in [20] .
Results
We now present the results of our analysis of the γγ channel for a Higgs mass of 120 GeV.
As discussed in more details in the following, at the qualitative level our results apply reasonably well to the range of Higgs masses m h = 120 − 130 GeV, while at the quantitative level differences can become important for m h 125 GeV.
We start with a discussion of the expected 95% exclusion limits in the (a, c) plane, which are shown in Fig. 1 for a center-of-mass energy √ s = 7 TeV and an integrated luminosity
, approximately the amount of luminosity accumulated individually by ATLAS and CMS in 2011. One can see that the fully-exclusive analysis with 10 categories (purple solid curve) is much more powerful in the c ∼ 0 region compared to the inclusive analysis with 4 categories (dotted red curve), e.g. the one performed by CMS in Ref. [25] . For c → 0 the Higgs couplings to fermions vanish and the total production cross section, which for large values of |c| is strongly dominated by gluon fusion, receives its main contribution from VBF and W/Z associated production. An enhanced sensitivity to these production modes, as obtained by including the two exclusive event classes, can thus lead to much stronger
constraints. An appreciable, though milder improvement on the limit is also obtained in the vicinity of the SM point, in agreement with the results of Ref. [19] . 4 Interestingly, a further subdivision of the 4 inclusive categories into two sets with respectively large and small p T (γγ) also increases the sensitivity in the fermiophobic region (dashed blue curve). This is because the distribution of the transverse momentum of the γγ pair tends to be harder for events produced through VBF and associated production, so that requiring larger values of p T (γγ) increases the relative importance of these production modes compared to gluon fusion. An analysis with 8 categories was performed by CMS in 2011 on 1.66 fb −1 of data (a subset of the total 2011 data set) and is reported in Ref. [28] .
We find, although the corresponding curve is not shown in Fig. 1 , that once the two exclusive categories optimized respectively for VBF and associated production are included in the 4 We note in passing that for a = c the constraint from the 4-category analysis is stronger than the limit on the signal modifier µ 95% = 1.6 discussed in the previous section. Indeed, it can be shown that a 2D probability with flat prior gives the same limit on the line a = c of a 1D probability with non-flat prior on µ.
analysis, having 8 additional 'inclusive' categories instead of 4 does not appreciably improve the sensitivity in the (a, c) plane. In other words, performing an exclusive analysis with 4+2 categories leads to constraints on the couplings a, c quite similar to those obtained with our analysis which makes use of 8+2 categories. This in fact agrees with the naive expectation, considering that the fraction of events produced through VBF and associated production that fall into the inclusive categories is quite small: see Table 1 . To summarize, we find that an exclusive analysis of h → γγ is more powerful than an inclusive one to set limits on the Higgs couplings, especially in regions where the importance of the VBF and associated production modes is enhanced compared to gluon fusion.
A fully exclusive analysis of the γγ channel is even more useful once the observation of a signal has been established and it comes to extracting the Higgs couplings. We illustrate shows the 68% probability contours selected by respectively the jj, 1l and (the combination of the eight) inclusive categories. Related results were discussed in Refs. [12, 14, 3, 15, 16, 18] , although following different approaches and assumptions than ours. The shape of the various regions can be easily reproduced considering that the yield of the two exclusive categories is dominated respectively by events produced via VBF and associated production, while the inclusive categories are dominated by gluon fusion. Defining the ratio
as the yield in a given category i in SM units, it thus follows
where the factor (4.5 a − c) 2 follows from the branching ratio to γγ, and ζ parametrizes the small contamination of VBF and VH events in the inclusive categories. Eq. to good accuracy the shape of the different regions of Fig. 2 . In particular, the non-negligible contribution of VBF and VH events in the inclusive categories with high p T (γγ) (see Table 1) removes the long tail at large a and small c of the area which would be selected by the remaining four inclusive classes with low p T (γγ). 5 The resulting 68% region selected by the combination of all inclusive categories is that shown in red in the left plot of Fig. 2 , which stretches along the line (4.5 a − c) = const. passing through the SM point. We have checked, on the other hand, that the contamination of GGF events in the jj category modifies only marginally the shape of the 68% probability region selected by this category.
For c → 0 the exclusive jj and 1l categories favor values a < 1, which ensure a suppression of the production cross section and compensate the strong increase in the branching ratio, as required to reproduce µ jj,1l ∼ 1. On the contrary, the region c ∼ 0 is disfavored for any value of a by the inclusive categories, since their yield is strongly suppressed in the fermiophobic 5 See for example the upper right plot in Fig. 2 of Ref. [14] , where the contribution of VBF and VH events to the inclusive categories was neglected.
limit. As a result, by injecting the SM signal, an exclusive analysis of h → γγ can exclude the fermiophobic region c 0 with a probability of more than 95%; see the plot on the right in Fig. 2 . This is especially true for the benchmark point (a = 1, c = 0), which predicts too many events in the jj and 1l categories and too few in the inclusive ones. On the other hand, it is not possible to exclude this point and the region surrounding it by means of a 4-category inclusive analysis; see the dashed red curve in the same plot. Indeed, the total γγ yield for (a, c) ∼ (1, 0) is approximately that of the SM (see for example the discussion in
Ref. [29] ), and the overall sensitivity decreases as a consequence of the absence of the clean exclusive categories.
In order to derive an estimate of how the results in Fig. 2 change with the Higgs mass, we have repeated our analysis by varying m h and assuming that the background yield and the selection efficiencies do not change significantly. This is expected to be a reasonably accurate approximation for m h = 120 − 130 GeV. In this range of masses the variation of the signal yield is driven by the change in the Higgs production cross sections and in the γγ branching ratio, with the latter giving the dominant effect. We find that even for m h = 130 GeV the contours of Fig. 2 are only slightly modified. This is because for (a = 1, c = 1) the signal yield, hence the injected one, changes by less than ∼ 15%. The larger distortion occurs in the fermiophobic region c ∼ 0, where the γγ branching ratio is enhanced, which is however largely disfavored by combining the inclusive and exclusive categories. We thus conclude that our results hold with good accuracy in the range m h = 120 − 130 GeV.
The exclusive analysis selects two regions with high probability: one includes the SM point, the other corresponds to negative values of c (yellow areas in the right plot of Fig. 2 ).
The presence of a second solution in addition to (a, c) = (1, 1) is a direct consequence of the quadratic dependence of the yields in eq. (inclusive analysis, blue area) channels. Right plot: 68%, 90%, 95% contours for their combination.
For W W and ZZ the probability function has been constructed by rescaling the number of events reported by CMS respectively in Ref. [30] and Ref. [31] ; see text.
The existence of a second degenerate solution in the plane (a, c) was noticed and discussed in Refs. [12, 3, 15, 16, 18] . Breaking such degeneracy will require large integrated luminosity and the combined use of several channels. An extrapolation of the results of the current searches to higher luminosity indicates that the most sensitive channels in this regard are γγ and ZZ → 4l, while others, like W W and τ τ , are less powerful. Although performing an exclusive analysis for each decay channel will play a crucial role also in this case, a complete resolution of the degeneracy might require considering more refined strategies. This is for example illustrated by Fig. 3 , where we show the probability contours obtained at L = 40 fb −1 (the total amount of integrated luminosity which might be obtained by the end of 2012 by CMS and ATLAS together) from γγ, ZZ → 4l and W W → lνlν (left plot) and their combination (right plot). For the W W channel we have considered the exclusive analysis performed by CMS [30] for m h = 120 GeV (see Ref. [3] for details). In the case of ZZ we have performed a simple cut-and-count analysis by considering the number of signal and background events expected by CMS in a ±5 GeV window around m(4l) = 120 GeV.
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We have constructed the posterior probability by including a 15% systematic error on the signal, while we have neglected the systematic uncertainty on the background since this is expected to be small for a shape-based analysis like ZZ → 4l (and similarly γγ) once sufficient statistics has been accumulated.
As the left plot of Fig. 3 illustrates, the projected sensitivity of the current W W analysis to L = 40 fb −1 is poor and does not help much to remove the second solution. This is due in large part to the effect of the systematic uncertainties, which are large for W W . It is not clear if this systematic error will be reduced in a future analysis or if it will increase as due to the larger uncertainty on the missing energy measurement which could follow from the higher pile-up rate at 8 TeV. A slightly enhanced sensitivity for W W is expected if the Higgs is heavier than 120 GeV, as the result of the increase in the corresponding branching ratio.
The ZZ → 4l channel, on the other hand, is much more clean and has a strong impact in disfavoring the second solution. After its inclusion in the fit, the peak of the probability at a = −c = 0.64 is ∼ 5 times smaller than the peak at a = c = 1 (see the right plot of Fig. 3 ).
We have checked that the τ τ channel selects a broad region in the (a, c) plane, and it has very little impact on the global fit. 7 For this reason we have not included it in Fig. 3 . In this regard our results do not agree with the early analysis of Ref. [10] , which used a much more optimistic estimate of the background and found that τ τ was one of the most sensitive channels for m h = 120 GeV.
More specifically we used the right plot of Fig. 2 of Ref. [31] and summed the number of events in five bins around m(4l) = 120 GeV. In this way we find n SM s = 1.5, n b = 1.7 respectively for the number of SM signal and background events with L = 4.7 fb −1 . Since the CMS analysis is inclusive, we have rescaled the SM yield in the plane (a, c) by assuming that the cut efficiencies are the same for each of the various production modes. Although this is known to be a very rough approximation, it is the best one can do in absence of more detailed information. 7 We have made a very crude cut-and-count estimate based on the CMS analysis of Ref. [32] . We find that assuming a 10% systematic uncertainty on the background the precision on the (a, c) plane is very poor. A more refined result would require a detailed analysis which is beyond the scope of this paper. 8 A similar underestimation of the background for τ τ is present also in the analyses of Refs. [11, 12] . See also the discussion and results of Ref. [17] on the expected sensitivity on the Higgs couplings obtained by making use of the actual background estimates and errors reported in the current experimental analyses as compared to earlier Montecarlo studies.
Our results show that by extrapolating the current analyses to 40 fb −1 the second solution can be disfavored but not completely eliminated. A complete removal of the degeneracy will require more integrated luminosity or substantial improvements of the present analyses, possibly following from new strategies. The use of ratios of yields in different categories within the same decay channel or different channels, as recently suggested by Ref. [15] as a way to reduce the degeneracy, does not seem to provide a resolution in this case. Its main advantage indeed is that it helps to reduce the systematic uncertainties, which are however already expected to be small for γγ and ZZ → 4l. We find that by setting to zero the systematic error on the signal of both γγ and ZZ the contours of Fig. 3 are marginally modified. In particular, the second solution becomes excluded at 68% but the extension of the 90% and 95% probability regions is only slightly reduced. Concentrating on the solution centered at the SM point, the plot of Fig. 3 suggests that with 40 fb −1 , if the Higgs is that of the SM, the coupling a can be measured with a precision of ∼ 25%, while the uncertainty on c is of the order of 100%. Our estimate for a seems to be in agreement with the recent results of [17] , which however reports a significantly smaller uncertainty on c.
We end this section by showing in Fig. 4 the contours of equal probability for an injected signal (a = 1/ √ 2, c = 0), for L = 20 fb −1 . We choose this point as representative of a fermiophobic scenario since it is realized in the composite Higgs model MCHM5 [33] and it was already considered in previous works. Notice that although for m h = 120 GeV such choice of couplings is excluded at 95% CL by the current CMS combined results [34] , it is still allowed for 123 GeV < m h < 130 GeV. 9 As expected from Eq. (3.4), in this case there is no degeneracy of solutions. By performing an exclusive analysis, the maximum of the probability is obtained in a small region around (1/ √ 2, 0) where µ incl is small and µ jj,1l ∼ 5.
The Higgs couplings a, c can be determined in this case with a precision of ∼ 35%. On the other hand, an inclusive analysis with 4 categories is dramatically less powerful and selects only a broad region in the plane (red area in the right plot of Fig. 4 ). We checked that the same qualitative conclusions apply for m h = 125 GeV, although the uncertainty on the couplings increases to ∼ 45%. On the other hand, for larger Higgs masses the contours of fit forms an open strip in the plane. This is mostly due to the decrease of the injected yield implied by the fast drop of the γγ branching ratio at heavier Higgs masses for c = 0. We thus conclude that while our results for the fermiophobic case apply reasonably well up to m h = 125 GeV, assessing the precision on the Higgs couplings at larger Higgs masses will require a dedicated analysis.
Conclusions
If a Higgs-like scalar is discovered at the LHC in 2012, we will enter a new exciting phase in which the main focus will be on determining its couplings as precisely as possible. This will eventually shed light on the dynamics behind EWSB, confirming or excluding the SM paradigm. It is clear that a correct theoretical interpretation of the experimental results will be crucial in achieving this goal, but much will also depend on the way the analyses are performed and the results presented by the experimental collaborations. This is evident even now, considering the numerous theoretical papers appearing recently [14, 3, [15] [16] [17] [18] In this paper we have made a first attempt to estimate the precision that the LHC can reach on a and c with 2012 data by focusing on the h → γγ channel, which is the most sensitive for a light Higgs. We have set the Higgs mass to the benchmark value m h = 120 GeV, and discussed how the results change in the range 120 − 130 GeV. Our first important conclusion is that exclusive analyses are much more powerful than inclusive ones both to put limits on and to precisely measure the Higgs couplings. This is especially true for theories of non-standard Higgses (like fermiophobic models) where the importance of the VBF and associated production is enhanced compared to gluon fusion. A milder though significant improvement is however achieved even for a SM Higgs. It is thus clear that performing analyses in ways that are as exclusive as possible is a crucial strategy for a precise determination of the Higgs couplings. By injecting a SM signal in our simulation, we also found that γγ alone selects a second degenerate solution in the plane (a, c). The degeneracy can be broken only by adding additional channels to the fit. We find that ZZ → 4l seems to be the most powerful channel to this aim, since it can lead to a precise determination of the coupling a. Other channels such as W W and τ τ turn out to be less precise and their inclusion does not have a strong impact on the fit. Our extrapolation of the current analyses to L = 40 fb −1 (the total amount of integrated luminosity which might be obtained by the end of 2012 by CMS and ATLAS together) shows that the second solution will be disfavored but is not eliminated. Focusing on the solution centered at the SM point, we estimate that for m h = 120 GeV the precision with which the couplings a and c can be determined at 68% of probability is respectively ∼ 25% and ∼ 100%. More refined strategies or a larger amount of luminosity seem to be required in order to completely exclude the second solution and
obtain a more precise determination of a and c.
A Appendix
We collect here the formulas needed to compute the Higgs production cross section and branching fractions in terms of SM values for the case in which the overall strength of the Higgs coupling to vector bosons, a = g hV V /g SM hV V , and to fermions, c = g hψψ /g SM hψψ , are free to vary. This is a special simplified scenario of the general parametrization of the Higgs couplings introduced in [2, 3] . There are no new production modes nor new decay channels in addition to those present in the SM.
The expression of the four Higgs production cross section is given by a simple rescaling The decay branching ratios are determined by a simple rescaling of the Higgs partial widths.
The formulas for these latter are (f denotes any of the quarks and leptons of the SM): .6) so that Γ tot (h) is the sum of the above partial widths and BR(h → X) = Γ(h → X)/Γ tot (h). Table 3 : Numerical values for rescaling factors in loop-mediated processes h → γγ and h → Zγ.
